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of wastewater and municipal wastewater treatment plant serving large population huge volumes of wastewater is produced. These huge quantities need to be treated before disposal, otherwise it can give rise to environmental pollution and degradation. A by-product in the treatment of wastewater is the huge volume of sludge that needs to be disposed of. Sludge contains 0.25% to 16% solids and therefore to dispose of sludge economically its volume must be reduced.
Sludge is generally conditioned before thickening and dewatering to improve their dewatering characteristics. The use of chemicals to condition sludge for dewatering has the capacity to reduce 90% of in-coming moisture content to 65 to 85% moisture content depending on the nature of the solids being treated. Two types of conditioning chemicals are used to enhance the treatability of the sludge and they are mineral salts such as iron salts and lime, and organic salts such as coagulants and flocculants. It has been discovered that an effective way of managing sewage sludge is by the use of conditioners such as coagulants. For instance, the production of potable water is conventionally carried out by coagulation with a hydrolyzing metal salt such as aluminum sulfate ('alum') or ferric chloride ('ferric'). This process is effective at removing turbidity, color and microorganisms, but also results in a waste by-product as the coagulants precipitate into particles that aggregate to form 'flocs' [2] . Settling of these flocs results in a sludge that can be thickened, centrifuged or filtered prior to ultimate disposal. These dewatering procedures reduce the volume of the waste stream, with both environmental and financial benefits. Also, the coagulation and flocculation processes in conventional drinking water treatment generate aggregates which settle to form a sludge waste. This sludge can be dewatered further by thickening, centrifugation and filtration operations in order to recover water and minimize the volume of the waste stream [2] . A phenomenological theory developed by [3] provides a rigorous approach to modeling the dewatering behavior of compressible materials, and has been adopted to model various dewatering unit operations [3] . Many models have been developed for settling of flocculent particles in suspension. In a series of papers [4] [5] [6] [7] [8] [9] , presented a phenomenological theory of sedimentation of flocculated suspensions, which provides a valuable framework for the simulation of batch and continuous thickening of suspensions. Also, in a numerical method introduced by [10] , a software was developed for the simulation of batch and continuous thickening of suspensions. Despite its unusual type-change feature, a variety of numerical methods can be employed in a straightforward manner to solve the governing equation and thereby to simulate the batch and continuous sedimentation processes [11] . An extensive introduction to suitable discretization techniques, including finite-difference and front tracking methods, is given by [12] . Particularly easy to implement is a finite-difference method that extends the so-called generalized upwind or Engquist and Osher method [13] to second -order, possibly degenerate, parabolic equations. This method was analyzed in detail by [10, 14] .
MATERIALS AND METHOD MATERIALS AND METHOD MATERIALS AND METHOD MATERIALS AND METHOD
The essence of this experiment is to determine the effect of conditioner on dewaterability of sewage sludge. 2.0155g sludge sample was oven dried at 105 O C, to enable determine the initial water content of the sludge. Result showed that moisture content was 81.01%. 3000g of sewage sludge was used for this experiment and 1500g of water was added to it thereby increasing the total weight to 4500g thus, increasing the moisture content to 87.34%, which implies that the total quantity of water in sludge in the six beds at the beginning of experiment is g 30 . 3930 4500 8734 . 0 = × , and further to that, the total quantity of water removed from the sludge at any given dose of conditioner were determined to enable the computation of dewaterability enhancement ratio (DER). DER is the ratio of maximum discharge at any given coagulant dose (γ ) to maximum discharge for control experiment ) (ε .
This ratio helps to make an inference as to the effect of any change in coagulant dose with respect to dewaterability. Anhydrous Ferric Chloride FeCl3 was used as the conditioner. These were thoroughly mixed and introduced into the drying beds for dewatering. The drying bed is funnel-shaped, 420mm surface diameter, 340mm vertical depth and fitted with a 25mm diameter drain pipe. Six beds were used, the first bed contain no conditioner and served as control experiment. Ferric Chloride was added to the remaining five beds in the neighborhood of 1%, 2%, 3%, 4%, and 5% respectively, corresponding to 30g, 60g, 90g, 120g, and 150g of Plate 1: Experimental set-up for dewaterability of conditioned sludge (14) Nevertheless, statistical test parameter, "p-value" tested at 95% confidence limit justifies the adequacy of the model. Further research is recommended so as to improve on this already existing model. Finally, it is observed that the higher the quantity of coagulant used, the higher the dewaterability of sewage sludge. The only disadvantage of using conditioners in dewatering sludge lies in the fact that the effluent cannot be recycled for consumption because of the toxic Ferric Chloride that has been used as conditioner. Nevertheless, the effluent can still be used for irrigation purposes after less elaborate treatment has been effected. 6. 6. 6. 6. REFERENCES
